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PAPER SENSITIVE SPRING LOADED
PREFUSER PAPER GUIDE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to improved sheet
feeding and, more specifically, to eliminating 1mage smear,
regardless of paper basis weight, in the transfer zone
between a prefuser transport and a fuser nip.

2. Description of the Prior Art

In a paper path of a xerographic printing system, positions
and profiles of baffles are designed to guide the movement
of substrates 1nto functional areas of various subsystems. A
typical paper path includes passages from a feeder, through
registration, 1mage transfer, prefuser transport, by a fuser
entrance baflle into a fuser, then exiting to an output tray.
Robust paper handling in the paper path must be performed
in a manner which ensures motion quality without image
smear and paper jams. However, it 1s a substantial design
challenge for a paper path capable of handling a wide range
of substrate sizes and basis weights to meet stringent 1mage
quality requirements. It may be preferable to use a sensor
system for enabling the adjustments of the paper path
parameters according to detected substrate characteristics
but such an intelligent system 1s very costly by reason of the
added necessary sensors and other required electrical/
mechanical components.

A disclosure relating generally to the field of concern of

the instant invention i1s found in commonly assigned U.S.
Patent Application Publication No. US 2002/0076228 to

Less et al. although the problem solved by that invention is
different from the problem which is of concern to the present
ivention.

In order to meet copy quality goals for a range of paper
welghts, paper path control 1s essential. To avoid adverse
elfects of paper wrinkle and 1image deletions, the paper needs
to be bent around the prefuser paper guide exit. To avoid
image smear with lightweight paper tangency control to the
fuser nip 1s required. Unfortunately this treacherous paper
path requirement will result, especially, in heavyweight
paper handling problems. There 1s a different set of geomet-
ric paper path control requirements for heavyweight paper
than for lightweight paper.

It was with knowledge of the foregoing state of the
technology that the present invention has been conceived.

SUMMARY OF THE INVENTION

A guide system for Xerographic printing apparatus intro-
duces paper bearing an unfixed image and having a broad
range of welghts into a fuser nip from a prefuser transport
without causmg image smear. In one embodiment, a bafile
member 1s positioned in the path of the paper advancing
toward the fuser nip for engagement by the paper’s leading
edge. The baffle member 1s hinged at its mounting end for
swinging movement between a maximal and minimal posi-
tions as defined by stop members and 1s biased into engage-
ment with the minimal stop member. The magnitude of the
bias 1s chosen such that as the lightest weight paper engages
the batlle member, it bends around its free end and 1s guided
into the fuser nip, and such that as heavy paper engages the
baffle member, 1t forces the baflle member toward engage-
ment with the second stop member and itself 1s guided into
the fuser nip.

The proposed design concept 1s to have paper stifiness
determine the geometric position of the prefuser paper guide
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to minimize heavyweight paper lead edge paper impact
when contacting the prefuser guide. Maximal and minimal
stops are used to control the full range of paper guide
movement.

In one 1nstance, as noted, a prefuser paper guide 1s spring,
loaded and self adjusting with positioning stops to control
the paper path 1n the region of concern and thereby enables
handling a wide range of paper basic weights and sizes
without paper handling failures including jams, paper stall,
smear and the like while still meeting required critical
parameters for paper fusing, that 1s, avoiding wrinkles,
image deletions, smear, and the like.

In short, then, in this particular embodiment, a self-
adjusting spring loaded prefuser paper guide 1s provided to
reduce image disturbances that occur when stiff papers are
used. The 1mage disturbances are introduced when a stiff
sheet contacts the baflle that directs paper from the prefuser
transport 1nto the fuser nip, propagating part of the 1impact
force back into the xerographic transfer area. The proposed
cguide features spring loaded fingers that deflect more for stiff
papers than for thin papers, modifying the paper path and
absorbing some of the impact force. The benefit which 1s
achieved enables a wide latitude of paper stifiness.

In another instance, a mechanism for eliminating 1mage
smear of heavy weight sheets 1n the transfer zone 1s achieved
by 1nstalling selt-adjusting guide fingers on the upstream
portion of the fuser entrance batile for softening the impact
force of the heavy weight sheets when hitting the baftle such
that the 1mages in the transfer zone not be disturbed. More
specifically, self-adjusting ﬁngers are 1corporated into the
prefuser entrance baflle for increasing the paper handling
latitude for a large range of light weight and heavy weight
papers, such as from 45 to 285 gsm paper basis weight. A
plurality of spring-loaded fingers are positioned near the
paper landing position in the upstream portion of the fuser
entrance baflle. There are slot openings 1n the corresponding
locations of the bafile for accommodating the angular move-
ment of the fingers crossing the baffle. The stiffness of
torsion springs 1s chosen with little deflection of the fingers
by the light weight sheets while accommodating significant
deflections upon contact by heavy basis weight sheets. The
deflection of the fingers softens the contact force, and
therefore, with less adverse effect on 1mage quality at the
fransfer zone. With respect to a given optimized baflle
geometry guiding sheets mnto the fuser nip, the position and
the deflection of the fingers can be designed so as not to
adversely affect the entry of the sheets into the fuser nip.

In short, then, this alternate embodiment also corrects
image disturbances which are mtroduced when stiff papers
contact the baffle that, directs paper from the prefuser
transport 1nto the fuser nip, propagating part of the 1impact
force back into the xerographic transter area. This proposed
oguide features spring loaded fingers that deflect more for stift
papers than for thin papers, modifying the paper path and
absorbing some of the impact force. The resulting benefit of
this construction 1s that printing can occur with excellent
image quality on sheet paper having a broad latitude of
stiffness.

A primary feature, then, of the present invention is the
provision of xerographic printing apparatus provided with
improved sheet movement 1n transfer, prefuser transport,
fuser paper path.

Another feature of the present invention 1s the provision
of such a system which operates to eliminate 1mage smear,
regardless of paper basis weight, in the transfer zone,
between a prefuser transport and a fuser nip.
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Yet another feature of the present invention is the provi-
sion of such a system for introducing paper having an
uniixed image thereon and having a predetermined range of
basis weights between a lightest basis weight and a heaviest
basis weight into a fuser nip from a prefuser transport and
without causing image smear on the paper.

Other and further features, advantages, and benefits of the
invention will become apparent in the following description
taken 1n conjunction with the following drawings. It 1s to be
understood that the foregoing general description and the
following detailed description are exemplary and explana-
fory but are not to be restrictive of the invention. The
accompanying drawings which are incorporated in and
constitute a part of this invention, illustrate one of the
embodiments of the ivention, and together with the
description, serve to explain the principles of the mvention
in general terms. Like numerals refer to like parts throughout
the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagrammatic side elevation view 1llustrating
a portion of apparatus for transporting paper having an
uniixed image thereon and having a predetermined range of
welghts between a lightest weight and a heaviest weight mnto
a fuser nip from a prefuser transport including a guide
system embodying the 1nvention;

FIG. 2 1s a detail diagrammatic side elevation view of a
portion of the apparatus illustrated in FIG. 1 with a station-
ary entrance baflle and a self-adjusting guide in an
un-deflected position;

FIG. 3 1s a detail diagrammatic side elevation view of a
portion of the apparatus illustrated in FIG. 1 with a station-
ary entrance baffle and a self-adjusting guide 1n a deflected
position;

FIG. 4 1s a detail diagrammatic front elevation view of the
engagement of cooperating components illustrated 1 FIGS.
1, 2, and 3;

FIG. 5 1s a detail diagrammatic front elevation view of the

pivotal engagement of the self-adjusting guide 1llustrated in
FIGS. 1, 2, and 3;

FIG. 6 1s a detail diagrammatic side elevation view of a

spring-loaded self-adjusting guide of the apparatus 1llus-
trated in FIGS. 1, 2, and 3;

FIG. 7 1s a diagrammatic side elevation view of an another
embodiment of a pivotal entrance batile positioned between
a prefuser transport and a fuser nip;

FIG. 8 1s a detail diagrammatic front elevation view of a

hinge support of a pivotal entrance baffle as illustrated in
FIG. 7; and

FIG. 9 1s a detail diagrammatic side elevation view of

another embodiment of a spring-loaded pivotal entrance
baffle as illustrated 1n FIGS. 7 and 8.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Turn now to the drawings and, initially, to FIG. 1 which
generally 1llustrates xerographic printing apparatus 20 with
a guide system 22 for introducing paper 24 having an
uniixed image thereon and having a predetermined range of
basis weights between a lightest weight and a heaviest
welght 1nto a fuser nip 26 defined by cooperating pressure
roll 28 and fuser roll 30 from a prefuser transport 32
including a driver roller 34 and an 1dler roller 36. Although
the present invention will be described with reference to the
embodiments shown 1n the drawings, it should be under-
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4

stood that the present mvention can be embodied 1n many
alternate forms or embodiments. In addition, any size, shape
or type of elements or materials suitable for the mvention
might be used.

According to the invention, a batflle system 38 1s posi-
fioned intermediate the prefuser transport 32 and the fuser
nip 26 so as to be in the path of the paper 24 as it advances
toward the fuser nip for engagement by a leading edge 40 of
the paper. As will be described, the baffle system 38 is
adjustable 1n response to the basis weight of the paper 24 to
properly guide the leading edge 40 of the paper into the fuser
nip 26.

Viewing now FIG. 1 together with FIGS. 2, 3, 4 and 5, the
baffle system 38 includes a stationary entrance bafile 41
extending between an upstream end 42 formed with a
plurality of laterally spaced first finger members 44 distant
from the fuser nip 26 and a downstream end 46 adjacent the

fuser nip.

A seclf-adjusting guide member 48 extends between a
mounting end 50 and a free end 52 formed with a plurality
of laterally spaced second finger members 54 positioned for
interdigitating movement relative to the first finger members
44. The guide member 1s also formed with a planar front
surface 56 contoured to have a laterally extending nose
portion 564 facing the leading edge 40 of the paper 24 as 1t
advances toward the fuser nip 26 as well as a rear surface 57
facing away from the oncoming paper.

A hinge member 58 pivotally supports the self-adjusting
ouide member 48 at its mounting end 350 for swinging
movement on a mounting bar 60 between a minimal position
(FIG. 2) and a maximal position (FIG. 3) of a range of
positions as determined by the weight of the paper. As seen
in FIG. 5, actually a pair of spaced apart hinge members 58
are provided for the purpose of supporting the guide mem-
ber. A suitable resilient member 1s illustrated as a torsion
spring 62 fixed at 1ts opposite ends to the support bar 60 and
to the guide member 48. A variety of other resilient members
may be used i place of the torsion spring 62. In this
instance, the torsion spring has a stiffness sufficient to
generally hold the guide member positioned 1n a quiescent
state such that as a leading edge 40a of paper 24a having the
lightest weight in the predetermined range engages the nose
portion 56 of the self-adjusting guide member 48, it properly
ouides the leading edge of the paper along the entrance bafile
41 and 1nto the fuser nip 26 and such that as a leading edge
400 of paper 24b having the heaviest weight 1n the prede-
termined range engages the nose portion 56 of the seli-
adjusting gcuide member 48, 1t yields and swings 1n a
direction away, as indicated by arrow 64, from the oncoming
paper according to the weight of the paper and properly
cguides the leading edge of the paper along the entrance bafile
and 1nto the fuser nip.

It was earlier noted that the guide member 48 has a planar
front surface 56 including the nose portion 56a facing the
oncoming paper 24 and a rear surface 57 facing away from
the oncoming paper. In an alternate construction of the
resilient member, a compression spring 66 1s provided
which, as seen 1n FIG. 6, extends between the frame 68 of
the printing apparatus 20 and the rear surface 57 of the guide
member 48 and maintains the front surface 56 of the guide
member 1n the quiescent state, engaged with a minimal stop
member as 1ndicated by dashed lines. A maximal stop
member 72 integral with the frame of the printing apparatus
20 1s also provided for engagement by the guide member 48
(as seen in FIG. 6) to define the maximal position.

The stationary entrance baifle 41 has a generally planar
front surface 74 which 1s effectively a continuation of the
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front surface 56 of the self-adjusting guide member 48
throughout the range of swinging movement of the guide
member between the minimal position defined by the stop
member 70 and the maximal position defined by the stop
member 72.

Turn now to FIGS. 7 and 8 for the description of another
embodiment of the invention. In this mstance, again, Xero-
oraphic printing apparatus 80 1s provided with a guide
system 82 for introducing paper 84 having an unfixed image
thereon and having a predetermined range of weights
between a lightest weight and a heaviest weight 1nto a fuser
nip 86 defined by cooperating pressure roll 88 and fuser roll
90 from a prefuser, transport 92 imncluding a driver roller 94.

In this instance, a baflle system 96 includes an pivotal
entrance baffle 98 extending between a mounting end 100
and a free end 102. A hinge member 104 pivotally Supports
the entrance baffle 98 at its mounting end for swinging
movement between a minimal position (as depicted by solid
lines in FIG. 7) and a maximal position (as depicted by
dashed lines in FIG. 7) of a range of positions as determined
by the weight of the paper 84. The hinge member 104
includes a mounting bar 106 extending between spaced apart
support elements 108, 110 of the printing apparatus 80. For
this purpose, also, the pivotal entrance baflle 98 includes a
pair of spaced apart perforated ears 112 at 1ts mounting end
100 slidably received on the mounting bar 106.

Additionally, a resilient member 114 which may include
a torsion spring 116, or other suitable construction, extends
between one end fixed to one of the perforated ears 112 and
an opposite end fixed to the bar 106. Under the bias of the
torsion spring 116, the entrance baflle 98 1s normally urged
into engagement with a minimal stop member 118, the bias
of the spring being chosen such that as the leading edge of
paper having the lightest weight 1n the predetermined range
engages the entrance baflle, 1t 1s caused to wrap around the
free end 102 and thereby be guided into a fuser nip 120
defined by the pressure roll 88 and fuser roll 90. Further, as
a leading edge of paper having the heaviest weight 1n the
predetermined range engages the entrance baflle 98, 1t forces
the entrance baftle against the bias of the spring 116 toward
engagement with a second, or maximal, stop member 122

(as indicated by dashed lines in FIG. 7) and is guided by the
free end 102 of the entrance baflle into the fuser nip.

As seen especially well in FIG. 9, another embodiment of
the resilient member will now be described. The entrance
baffle 98 has a front surface 124 facing the oncoming paper
84 and a rear surface 126 facing away from the oncoming
paper. Further, 1n this mnstance, a modified resilient member
includes a compression spring 128 extends between a frame
130 of the printing apparatus 80 and the rear surface of the
entrance baflle 98 and urges the front surface 124 of the
entrance baflle into engagement with the minimal stop

member 118.

While preferred embodiments of the invention have been
disclosed 1n detail, it should be understood by those skilled
in the art that various other modifications may be made to
the 1illustrated embodiments without departing from the
scope of the invention as described 1n the specification and
defined 1n the appended claims.

What 1s claimed 1s:

1. In a xerographic printing apparatus, a guide system for
introducing paper having an unfixed image thereon and
having a predetermined range of basis weights between a
lightest basis weight and a heaviest basis weight 1nto a fuser
nip from a prefuser transport, the guide system comprising:

a baflle system intermediate the prefuser transport and the
fuser nip positioned 1n the path of the paper as it
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advances toward the fuser nip for engagement by a
leading edge of the paper, the baflle system being
adjustable 1n response to the basis weight of the paper
to properly guide the leading edge of the paper mto the
fuser nip;

wherein the baffle system includes:

an entrance balflle extending between a mounting end and
a free end;

a hinge member pivotally supporting the entrance batfle at
its mounting end for swinging movement between a
minimal position and a maximal position of a range of
positions as determined by the basis weight of the
paper;

a minimal stop member for engagement by the entrance
baifle to define the mimimal position;

a maximal stop member for engagement by the entrance
baifle to define the maximal position; and

a resilient member biasing the entrance bafile into engage-
ment with the minimal stop member, the bias of the
spring being chosen such that as the leading edge of
paper having the lightest basis weight 1 the predeter-
mined range engages the entrance baflle, it 1s caused to
bend around the free end thereof and thereby be guided
into the fuser nip, and such that as the leading edge of
paper having the heaviest basis weight in the predeter-
mined range engages the entrance baftle, 1t forces the
entrance baffle against the bias of the spring toward
engagement with the second stop member and 1s guided
by the free end of the entrance baffle into the fuser nip.

2. A guide system as set forth 1n claim 1 wherein the

resilient member 1s a spring.

3. A guide system as set forth 1n claim 1

wheremn the hinge member includes a mounting bar
extending between spaced apart support elements of the
printing apparatus;

wherein the entrance baflle includes a pair of spaced apart
perforated ears at its mounting end slidably received on
the mounting bar; and

wherein the resilient member i1ncludes a torsion spring
extending between one end fixed to one of the perfo-
rated ears and an opposite end fixed to the bar.

4. A guide system as set forth i claim 1

wherein the entrance baftle has a front surface facing the
oncoming paper and a rear surface facing away from
the oncoming paper; and

wherein the resilient member includes a compression
spring extending between the frame of the printing
apparatus and the rear surface of the entrance bafile and
urging the front surface of the entrance baflle 1nto
engagement with the first stop member.

5. A guide system as set forth in claim 1

wherem the baffle system includes:

a stationary entrance baflle extending between an
upstream end formed with a plurality of laterally
spaced first finger members distant from the fuser nip
and a downstream end adjacent the fuser nip;

a seltf-adjusting guide member extending between a
mounting end and a free end formed with a plurality of
laterally spaced second finger.members positioned for
interdigitating movement relative to the first finger
members, the guide member formed with a laterally
extending nose portion facing the leading edge of the
paper as 1t advances toward the fuser nip;

a hinge member pivotally supporting the self-adjusting
ouide member at 1ts mounting end for swinging move-
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ment between a minimal position and a maximal posi-
tion of a range of positions as determined by the basis
welght of the paper; and

a resilient member being of a stifiness to generally hold
the guide member positioned 1n a quiescent state such
that as the leading edge of paper having the lightest
basis weight 1n the predetermined range engages the
nose portion of the self-adjusting guide member, it
properly guides the leading edge of the paper along the
entrance baffle and into the fuser nip and such that as
the leading edge of paper having the heaviest basis
welght 1n. the predetermined range engages the nose
portion of the self-adjusting guide member, 1t yields
and swings 1n a direction away from the oncoming
paper according to the basis weight of the paper and
properly guides the leading edge of the paper along the
entrance bafitle and into the fuser nip.

6. A guide system as set forth in claim § wherein the

resilient member 1S a spring.

7. A guide system as set forth 1n claim 35

wherein the hinge member includes a mounting bar
extending between spaced apart support elements of the
printing apparatus;

wherein the self-adjusting guide member 1s rotatably
received on the mounting bar; and

wherein the resilient member includes a torsion spring
extending between one end fixed to the self-adjusting
ouide member and an opposite end fixed to the mount-
ing bar.
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8. A guide system as set forth i claim §

wherein the guide member has a front surface including
the nose portion facing the oncoming paper and a rear
surface facing away from the oncoming paper; and

wheremn the resilient member includes a compression
spring extending between the frame of the printing
apparatus and the rear surface of the guide member and
maintaining the front surface of the guide member 1n

the quiescent state.
9. A guide system as set forth 1in claim 3 including:

a minimal stop member for engagement by the self-
adjusting guide member to define the minimal position,
the resilient member urging the self-adjusting guide
member 1nto engagement with the minimal stop mem-
ber; and

a maximal stop member for engagement by the guide
member to define the maximal position.
10. A guide system as set forth 1 claim §

wherein the self-adjusting guide member has a generally
planar front surface including the nose portion facing
the oncoming paper; and

wherein the entrance baflle has a generally planar front
surface which 1s effectively a continuation of the front
surface of the self-adjusting guide member throughout
the range of swinging movement of the self-adjusting
ouide member between the minimal position and the
maximal position.
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